Abstract. In this note we consider some quantitative versions of conjectures made by Arnold related to Galois dynamics in finite fields. We refine some results by Shparlinski using exponential sum results. 
for any fixed δ > 0, while in [S] the condition M p n/2 (log p) 2 is required. Next, a selfcontained account is given of how to derive directly from the exponential sum bound the discrepancy estimates for smooth domains (without first 'passing through boxes'). No effort has been made however to optimize the error term.
Next, we describe our problem in details.
Let p be a large prime, and let n ∈ Z + be fixed. A finite field F p n ∼ = F p [ξ] can be viewed as a n-dimensional vector space over F p via the correspondence 
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Conjecture. (Arnold)
2 . In this note we will improve the lower bound on M obtained by Shparlinski.
In [S] , the author also considers the following general problem. Let f (x) ∈ Z[x] be a fixed nonconstant polynomial and write
Similarly, one can then study the distribution of orbits
In this context, two results are proven in [S] . The first (see [S] , Theorem 5) establishes for general f (x) as above a uniform distribution property
for 'most' primitive roots ξ ∈ F *
, where N ξ (M, Ω) is defined as in (1). In the second result, the special case of a monomial f (x) = x k , k ≥ 2 is considered, for which it is shown that for any generator ξ, the full orbit satisfies
In this view we will establish here a result under an additional assumption on p and n. More precisely, assume the following
(Here ε > 0 is arbitrary and fixed.)
Let us first point out that this condition may be fulfilled for infinitely many primes p. For example, for the case n = 2, the condition (*) amounts to p + 1 having a large square divisor q (2) and (1), we have
(The generator ξ is arbitrary.)
The remainder of the paper is organized as follows. We first prove Theorem 1, relying essentially on [BC] , and making our treatment self-contained by providing a full argument for the discrepancy bound. At the end we state and prove the exponential sum bound that replaces the estimate in [BC] in order to derive Theorem 2.
We will follow the new convention to use d f meaning d ≤ cf , where c is a function of some parameters independent of d and f .
Let τ > 0 be fixed. We construct two smooth functions
with the following properties:
Here ∂Ω is the boundary of |Ω|, and ∂
x n−1 is the differential. Also, |Γ| denote the measure of a region Γ.
Let X Ω = be the indicator function of Ω. Then (i), (ii), (i') and (ii') imply
dx.
Hence we have
where
where ω = (ω 0 , · · · , ω n−1 ).
We will use the following estimates on incomplete Gauss sums in F p n . 
5 we use Theorem BC to bound (6). Since (7) implies k · ω = 0, we have
Therefore, the second term in the right-hand-side of (5) is bounded by 
Also, properties (i), (ii), (i') and (ii') implŷ
Now the claim follows from (5), (8) 
